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Executive Summary 
Aquatic Nuisance Species (ANS) are a serious problem in Oregon. There are 
currently over 134 nonindigenous aquatic species reported in Oregon. More species are 
expected to arrive. Current state activities and authorities address some ANS, their 
prevention, and control. Yet, the activities are not coordinated or comprehensively 
managing the impacts of ANS. The importance of Oregon’s aquatic resources requires a 
coherent response to the threat posed by ANS. This management plan is the initial step in 
establishing a program in Oregon to specifically address ANS issues. 
 The federal Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 
amended by the National Invasive Species Act of 1996 calls for the development of state 
and regional management plans to control aquatic nuisance species. With approval of a 
state plan by the national ANS Task Force, matching funds for activities detailed in the 
management plan may be available. Using guidance from the ANS Task Force and state 
agencies, a plan was developed that comprehensively addresses specific aquatic nuisance 
species, provides a management framework, and sets objectives and actions to prevent 
and reduce the impact of aquatic nuisance species in Oregon. The Oregon ANS 
Management plan was produced with the support of the OWEB, Portland State 
University’s Center for Lakes and Reservoirs and the coordination of a steering 
committee composed of members from federal and state agencies, interest groups, 
researchers and industry representatives.  
The goal of the Oregon Aquatic Nuisance Species Management Plan is to: Minimize 
the harmful ecological, economic, and social impact of ANS through prevention and 
management of introduction, population growth, and dispersal of ANS into, within, and 
from Oregon. 
The Plan includes a system to classify all nonindigenous species in Oregon, 
identifies the proper management for each class, details current authorities and programs, 
and sets objectives that will lead to the accomplishment of the Plan goal. These 
objectives include the establishment of a management structure that coordinates ANS 
activities, a strong prevention program, a monitoring program that allows for the early 
detection and eradication of pioneering ANS, a control program aimed at established 
species, education, and research. Specific actions under these objectives include 
establishment of an invasive species council, support of regional efforts, provisions for 
dedicated funding for ANS management activities, development of a ballast water 
management program, an annual survey of high-risk waters, a citizen monitoring 
network, emergency response plans, technical assistance to watershed councils, public 
education, and research on management options. 
Oregon currently has many programs that contain ANS management components. 
Since these programs are imbedded in larger efforts, such as nursery inspections, it is 
difficult to establish a present level of effort on ANS management in Oregon. The cost of 
an effective, coordinated management program for ANS is substantial. Total estimated 
costs are nearly $3 million per year, which is less than the estimated economic impact of 
one invasive aquatic plant, according to an economic assessment of weeds in Oregon 
recently completed by the Oregon Department of Agriculture. Detailed information on 
the budget can be found in the implementation table. The Plan is structured for phased or 
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incremental implementation, with high priority on establishment of an Invasive Species 
Council and a coordinator position. 
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Introduction 
Aquatic nuisance species are a serious problem in the United States. The increasing 
recognition of the threat posed by ANS led the federal government to initiate a program 
of action. The Nonindigenous Aquatic Nuisance Prevention and Control Act (NANCPA) 
was passed on November 29, 1990, and subsequently amended by the National Invasive 
Species Act of 1996. 
The purposes of the Nonindigenous Aquatic Nuisance Prevention and Control Act 
are to:  
• prevent unintentional introduction and dispersal of nonindigenous 
species into waters of the United States,  
• to coordinate federally conducted, funded or authorized research, 
prevention, control, information dissemination and other activities,  
• to develop and carry out environmentally sound control methods to 
prevent, monitor and control unintentional introductions of 
nonindigenous species, 
• to understand and minimize economic and ecological impacts of 
nonindigenous aquatic nuisance species that become established, and  
• to establish a program of research and technology development and 
assistance to States in the management and removal of zebra mussels. 
Under section 1204 of NISA, states are authorized to present a comprehensive 
management plan to the Federal ANS Task Force for approval. These state plans must 
identify those areas or activities within the state, for which technical, enforcement, or 
financial assistance (or any combination thereof) is needed to eliminate or reduce the 
environmental, public health, and safety risks associated with aquatic nuisance species. 
Plan approval allows the state to receive up to a 75 percent federal cost share to 
implement a plan.  
This state plan was developed to meet the requirements of NISA, with guidance from 
the federal ANS Taskforce and reliance upon other state plans. Washington already has a 
plan in place and is receiving federal assistance to manage ANS.  California, Idaho and 
Montana are developing state plans, which will facilitate a regional approach to ANS 
management and complement Oregon’s state plan. 
Oregon’s water resources are an outstanding asset to the state. This state plan 
recognizes the value of Oregon’s waters and seeks to protect them from the threat posed 
by ANS. There are over 100,000 miles of rivers, over 6,200 lakes (including many 
pristine lakes in the High Cascade Mountain region), nine major estuaries, and over 360 
coastal miles in Oregon (ODEQ, 2000). These aquatic resources provide habitat for 
salmonids and other native species, fisheries, aesthetic enjoyment, hydropower, 
irrigation, municipal and industrial water supplies, and recreational opportunities.  To 
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best meet these multiple uses, Oregon’s water resources must be managed as whole, 
functioning ecosystems. 
Many of the threats to aquatic systems have been recognized and addressed in 
Oregon. Habitat loss, over-exploitation of resources, and pollution have been the focus of 
intense conservation efforts.  One major threat that has not been comprehensively 
addressed is introduced species. There are currently 134 reported nonindigenous aquatic 
species in Oregon (USGS, 2000). It is likely that other nonindigenous species are present 
that have not been reported or detected.  
Introduced aquatic species are nonindigenous species that are transported and 
released, intentionally or unintentionally, outside of their historic range. Nonindigenous 
aquatic species that degrade ecosystem function and benefits are referred to as aquatic 
nuisance species (ANS). ANS can completely alter aquatic systems by displacing native 
species, degrading water quality, altering trophic dynamics, and restricting beneficial 
uses.  These impacts are currently occurring in Oregon and are likely to increase as more 
nonindigenous species are introduced. 
The costs and impacts of these "biological pollutants" in Oregon have not been 
determined precisely; however, costs are incurred in two main categories. First, is the loss 
in potential economic output, such as the reduction in aquaculture, fisheries, and crop 
production.  Second is the direct cost of combating and mitigating the impacts of 
invasions, including all forms of quarantine, control, and eradication (Mack, R. et. al. 
2000). Profitability of agriculture, for example, is reduced by the costs incurred to control 
nonindigenous aquatic plants that clog irrigation canals. The zebra mussel (Dreissena 
polymorpha) has the potential to invade Oregon and create substantial costs for the 
maintenance of industrial, hydropower, irrigation, and water supply systems.  Impacts of 
the zebra mussel in the Midwest and eastern U.S. has been estimated at $1 billion 
annually (Khalanski, 1997).  The potential impact of ANS in Oregon is reflected in the 
current value of fisheries to the economy of the state.  Sport fishing in Oregon is enjoyed 
by over 655,000 anglers annually that spend nearly 8 million angler-days afield and 
generate over one billion dollars for the Oregon economy (American Sportfishing 
Association, 1996). The direct economic impact of one aquatic weed in Oregon, Egeria 
“Brazilian elodea” (Egeria densa), is $3.5 million according to a recent study completed 
for the Oregon Department of Agriculture. (The Research Group, 2000) The potential 
impact of another aquatic weed, Spartina (Spartina alterniflora), is estimated at $8.5 
million. 
The economic effects of nonindigenous species may be calculable, but often the 
ecological consequences of introduced species are difficult for humans to perceive or 
quantify; though, in fact, all introductions have some ecological impact.  Long time lags 
between an introduction and an observation of impact, confounded with a poor 
understanding of the natural history characteristics of many aquatic systems, contribute to 
our inability to detect problems early in the invasion when control is most likely to be 
effective.  Furthermore, we have a poor understanding of the basic biology and ecology 
of most introduced, as well as many native, species. Impacts of introduced species may 
also be masked by other changes in aquatic systems, such as habitat loss or alteration. 
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While all of the impacts of aquatic nonindigenous species may be difficult to 
decipher, some of the impacts are easily observed. Invasive aquatic plants have degraded 
habitat in many lakes and streams (ODEQ, 2000). Introduced predatory fish have been 
implicated in the decline of native species (ODFW, 1999). Nationwide, nonindigenous 
species have contributed to 68% of the fish extinctions in the past 100 years, and the 
decline of 70% of the fish species listed in the Endangered Species Act. (Lassuy, 1994).  
The health of all organisms, including humans, can suffer when new species are 
introduced. The mitten crab (Eriocheir sp.)  is an intermediate host of a lung fluke that 
infects humans. Other species, such as toxic algae, can create health risks. Native species 
can be affected when new diseases or parasites are introduced along with a 
nonindigenous species. The same pathways that bring nonindigenous species to Oregon 
can also serve as vectors of disease.  Cholera (Vibrio cholerae), for example, has been 
found in several studies of ballast water, though the public health implication is unclear 
(McCarthy, 1994). 
There is an increasing recognition of the threat presented by ANS in Oregon. Still, 
newly introduced species are often not recognized for their invasive potential and are not 
dealt with until they reach a nuisance level.  Most infestations are ignored, while a few 
are managed on a case-by-case basis.  Some taxa receive much attention while others, 
possibly more damaging, receive little. Prevention is practiced by several agencies, but 
usually in an uncoordinated manner and seldom in collaboration with neighboring states.  
A unified and comprehensive management effort is needed to help maintain the 
biological integrity of Oregon’s waters, restore native populations, and prevent new 
introductions. This plan provides a framework for coordinating a response to ANS in 
Oregon, and addresses specific nonindigenous species that require immediate 
management action. 
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Process and Participation 
Addressing ANS in Oregon requires participation by many agencies and interest 
groups. This plan was produced by the Center for Lakes and Reservoirs at Portland State 
University in collaboration with a steering committee that included the following 
agencies, organizations, and individuals. 
Lindsay Ball, Oregon State Police (OSP) 
Larry Cooper, Oregon Department of Fish and Wildlife (ODFW) 
Jason Daughn, Senator Wyden's Office 
Sebastian Degens, Port of Portland  (PORT) 
Russell Harding, Oregon Department of Environmental Quality (ODEQ) 
Jesse Hayes, Hayes Oysters 
Paul Heimowitz, Oregon State University Sea Grant (OSU) 
Dan Hilburn, Oregon Department of Agriculture (ODA) 
Jeff Kroft, Oregon Division of State Lands (ODSL) 
Charles Lang, Oregon B.A.S.S. 
Denny Lassuy, US Fish and Wildlife Service (USFWS) 
Jan Lee, Oregon Water Resources Congress (WRC) 
Jim Myron, Oregon Trout 
Blaine Parker, Columbia River Intertribal Fisheries Commission (CRITFC) 
Stephen Phillips, Pacific States Marine Fisheries Commission (PSMFC) 
Ray Rainbolt, Oregon Department of Fish and Wildlife (ODFW) 
Wayne Shuyler, Oregon State Marine Board (OSMB) 
Vivienne Torgeson, Oregon Watershed Enhancement Board (OWEB) 
James Townely, Columbia River Steamship Operators  
Sylvia Yamada, Oregon State University, Zoology Department (OSU) 
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ANS Management Classes 
All nonindigenous species impact native species and habitat in some manner, but not 
all of them pose a significant threat, and some provide an economic and recreational 
benefit, such as the pacific oyster (Crassostrea gigas) and the largemouth bass 
(Micropterus salmoides).  While it is hard to elucidate the effects that species will have 
once they are introduced, there are species whose current or potential impacts on native 
species and habitats and economic and recreational activity in Oregon are known to be 
significant (ODA 2001). These ANS are a priority for management actions.  At the same 
time, the ability to manage each species varies greatly, and the resources available are 
limited. Management efforts must, therefore, be focused on species where actions can 
produce the greatest benefit. In recognition of the known threats, impacts, and potential 
problems of certain ANS and the state’s current management capabilities, a system to 
classify species was developed that recommends management activities for each 
classification. Yet, because impacts either do not occur immediately or may not be 
apparent until well after establishment, effort must also be devoted to assessing the 
overall impacts of nonindigenous species, regardless of their classification. The following 
are examples of species to be addressed by the Oregon ANS management plan. This 
listing is not comprehensive, but is provided to illustrate species in each management 
class. 
Management Class 1 
 Management Class 1 species are currently not known to be present in Oregon, but 
with a high potential to invade OR reported in Oregon with limited populations. 
Appropriate management for this class includes prevention of introductions and 
eradication of pioneering populations. Examples of species that need to be addressed 
under this management class are: 
Asian Clam (Potamocorbula amurensis) 
The Asian clam was introduced into the San Francisco Bay by ballast water 
discharge and first collected in 1986. This species has become the most abundant clam in 
the northern part of the Bay, ultimately reaching densities of nearly 50,000 clams per 
square meter (Peterson, 1996). The Asian clam consumes bacterioplankton, 
phytoplankton, and zooplankton (copepods), and may substantially impact copepod 
populations through the consumption of the copepods' phytoplankton food source and by 
direct predation. The Asian clam can completely alter food-web dynamics through its 
filter feeding capabilities. It has been estimated that clams in the northern portion of the 
Bay have the capacity to filter the entire water column at least once and possibly more 
than twice in a single day (Thompson and Luoma, 1999). Its ability to tolerate salinities 
from less than 1 ppt to 33 ppt, and temperatures ranging from 0-28° C suggest that it will 
be able to thrive in Oregon, though it currently has not been found here.  
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Caulerpa (Caulerpa taxifolia) 
Caulerpa is a green alga native to tropical waters that typically grows in small, 
isolated patches. In areas where the species becomes well established, it causes ecological 
and economic devastation by overgrowing and eliminating native seaweeds, seagrasses, 
reefs, and other communities. In the late 1970s this species attracted attention as a fast 
growing and decorative aquarium species that became popular in the aquarium trade.  A 
clone of the species was cultured for display at the Stuttgart Aquarium in Germany and 
provided to aquariums in France and Monaco. Around 1984 this species apparently 
escaped or was released from the Oceanographic Museum of Monaco and rapidly spread 
from an initial patch of about one square yard to over two acres by 1989, and many 
thousands of acres today. The alga has since spread to France and Spain and is now 
widespread through much of the northwestern Mediterranean. In June 2000, a small 
population was found in a lagoon near Carlsbad, California where extensive and 
expensive management actions are currently being conducted.  A second population was 
recently discovered at Huntington Harbor, in California. Coastal water temperatures may 
limit the spread of Caulerpa into areas south of Stonewall Bank, Oregon (near Yaquina 
Bay) (Keppner, S. and Caplen, R., 1999). 
Giant Salvinia (Salvinia molesta) 
Giant salvinia is a free-floating aquatic fern with submerged leaves that function as 
modified roots.  It is considered to be one of the world’s worst aquatic pests, and in 
favorable environments, plants may be expected to double in volume within a week. 
Giant salvinia forms extensive mats that can completely cover water surfaces resulting in 
the degradation of natural habitats by shading native plants, reducing available dissolved 
oxygen, and creating large amounts of decaying plant material. The mats are reported to 
be up to three feet thick, which hinders management by chemical control, and giant 
salvinia reproduces so rapidly that infestations quickly become impossible to eradicate. 
Giant salvinia can clog water intakes, which interferes with irrigation, drainage, and 
electrical generation.  
Giant salvinia is native to Southeastern Brazil, but it has spread to many areas of the 
world. In the United States it has been observed in Arizona, South Carolina, North 
Carolina, Texas, Louisiana, Mississippi, and California. Its expected range includes 
USDA hardiness zone 8, which includes areas of western Oregon (USGS, 2000). Within 
a year of its 1998 discovery in the United States, giant salvinia was found in six states 
and over a dozen local watersheds. Its arrival in the United States has been linked to 
commercial nurseries around the country. Human transport will spread giant salvinia 
locally, with plants adhering to and carried overland on anything entering infested waters, 
including boats, trailers, vehicular wheels, intakes and gear. 
Hydrilla (Hydrilla verticillata) 
Hydrilla was imported into the United States from Asia in the early 1950s for use in 
aquariums, and was likely introduced into the wild near Tampa and Miami, Florida. 
Hydrilla is currently the most abundant aquatic plant in Florida, where it grows in thick 
surface mats and displaces native vegetation. Distribution in the United States now 
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ranges from Connecticut southward along the coast to Texas.  The plant is also present in 
California and Washington. Several inland states (Pennsylvania, Tennessee and Arizona) 
also have populations. Established populations of hydrilla are not known to occur in 
Oregon, although surveillance efforts have been limited.  Hydrilla is most likely to spread 
when plant fragments are carried along with recreational boats into new habitat. 
Hydrilla causes major problems with water use. In drainage and irrigation canals, it 
greatly reduces flow and causes clogging, which can result in flooding and damage to 
canal banks, structures, and pumps. In utility cooling reservoirs, hydrilla can disrupt 
flows necessary for adequate water-cooling. Hydrilla can interfere with recreational and 
commercial vessel navigation. In addition to interfering with boating by fisherman and 
water skiers, hydrilla hampers swimming, displaces native vegetation communities, and 
can damage sportfish populations. The economic consequences of aquatic weed 
infestations can be staggering. Annual expenditures to control aquatic weeds in the 
United States (most of them nonnatives, such as hydrilla) are reported to be $100 million 
(OTA, 1993). 
Japanese Oyster Drill (Ceratostoma inornatum) 
The Japanese oyster drill was introduced when pacific oysters were imported from 
Japan during the early 1900s. The Japanese oyster drill is among the most damaging of 
pests found in oyster beds. In drill infested areas of Washington, up to 25% mortality 
occurs in outplanted oyster seed, production costs increase by nearly 20%, and net profits 
decrease by as much as 55% due to drill predation (Elston, R., 1997). ODFW has 
addressed the potential for the Japanese oyster drill to be transferred from Washington 
through oyster importation procedures. 
Mitten Crab (Eriocheir spp.)  
This native of mainland China, Japan, and coastal areas along the Yellow Sea was 
first collected in South San Francisco Bay by a shrimper during the winter of 1993. 
Although mitten crabs had previously been found elsewhere in the United States, San 
Francisco Bay was the first that resulted in the establishment of an extensive population. 
Mitten crabs are catadromous: the majority of its life cycle occurs in freshwater, with a 
migration to saltwater to reproduce and die. Burrows excavated by these crabs result in 
bank erosion and levee damage. In the summer of 1998, as many as 30,000 adult mitten 
crabs a day migrated downstream and clogged the fish filtering and trash screens at the 
USBR Tracy (CA) pump stations, which provide water for Southern California (NCSE, 
1999).  Similar impacts can be anticipated in the Columbia River system if mitten crabs 
become established.  In 1997, one adult mitten crab was found in the lower Columbia 
River. Recently, another likely mitten crab siting was reported to the Oregon Invasive 
Species Hotline. Movement of this crab from San Francisco Bay or across the Pacific 
from its native range without human assistance is highly unlikely. 
New Zealand Mud Snail (Potamopyrgus antipodarum)  
Native to New Zealand but long established in Australia and Europe, this species 
was discovered in North America in 1987 in the Snake River. Population levels can 
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exceed 100,000 snails per square meter. (NCSE, 1999).  New Zealand mud snails have 
recently become established in the lower Columbia River near Astoria. Ballast water 
transfer is the suspected source of this species. However, birds and sport anglers may be 
spreading this pest to additional drainages. Although no effects on native species have yet 
been observed in Oregon, these snails compete with native mollusks for resources and 
degrade habitat due to their high reproductive capacity. 
Round Goby (Neogobius melanostomus) 
The round goby was introduced, via ballast water, into the St. Clair River and 
vicinity on the Michigan-Ontario border where several collections were made in 1990. 
The numbers of native fish species have declined in areas where this goby has become 
abundant. The round goby has been found to prey on darters, other small fish, and lake 
trout eggs and fry in laboratory experiments (Marsden, J. E., and D. J. Jude, 1995). The 
round goby’s potential range includes Oregon. Under ODFW’s Wildlife Integrity Rules, 
it is illegal to import, possess, buy, sell, or transport round goby in Oregon. 
Smooth Cordgrass (Spartina alterniflora) 
Smooth cordgrass is a plant of the intertidal zone, where it colonizes mud or 
sandflats in saline or brackish water. It was first introduced into Willapa Bay, 
Washington in 1894 in a shipment of eastern oyster spat originating from the East Coast 
of North America. Due to its higher seed production and germination rate, smooth 
cordgrass establishes new colonies faster than the native cordgrass. Once established, it 
outcompetes the native species, growing 6 to 7 times faster. In 1999, state and federal 
agencies estimated that Spartina had infested about 15,000 to 25,000 acres of Willapa 
Bay. Large-scale loss of mudflat habitat may be expected to result in major ecosystem 
changes that will impact important natural resources. Juvenile chum salmon and English 
sole depend on mud-flat habitat as prey rich nurseries. Populations of Dungeness crab 
will also be affected. Currently commercial oyster production is threatened as mudflat 
culture beds are invaded in Willapa Bay.  
Zebra Mussel (Dreissena polymorpha)  
In the late-1980s, the zebra mussel was discovered in Lake St. Clair, between Lake 
Huron and Lake Erie. Zebra mussels were introduced from Eastern Europe via ballast 
water discharge from European freighters. This species spread rapidly to 20 states in the 
Mississippi River drainage. Nationwide expenditures to control zebra mussels in water 
intake pipes, water filtration equipment, and electric generating plants are estimated at 
$3.1 billion over 10 years (OTA, 1993). 
Zebra mussels can easily survive overland transport from the Midwest to Oregon 
while attached to boat hulls or in live wells, engine cooling systems, or bait buckets. Live 
zebra mussels have been found at California agricultural stations on boats from the 
Midwest, and in Washington on boats destined for British.Columbia. The zebra mussel is 
a prolific fouling organism with great potential to disrupt fish passage facilities and cause 
ecological and economic damage in the Pacific Northwest. 
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Management Class 2 
 Management Class 2 species are present and established in Oregon with impacts that 
may be mitigated or controlled with appropriate management. These species can be 
managed through actions that involve mitigation of impact, control of population size, 
and prevention of dispersal to other waterbodies. Examples of species addressed under 
this management class are: 
Egeria (Egeria densa) 
Egeria is from South America and was presumably imported for the aquarium trade. 
It has few natural predators to keep its growth in check, and when introduced to a lake, it 
often forms dense mats that displace native aquatic plants. These mats are unsightly, 
interfere with recreation, and degrade fish habitat. Egeria is primarily responsible for the 
listing of many coastal Oregon lakes as water quality limited under section 303d of the 
Clean Water Act.  
Parrotfeather milfoil (Myriophyllum aquaticum), Eurasian watermilfoil 
(Myriophyllum spicatum), Yellow Iris (Iris pseudacorus) and other aquatic 
nonindigenous plants. 
These species have been introduced through their use in aquariums and water 
gardens.  Once they become established in a natural waterbody, they quickly grow into 
dense mats that shade out native plants and algae, reduce fish habitat and recreational use. 
These plants reproduce rapidly with plant fragments capable of establishing new colonies 
when disturbed by recreational activity, and are easily transported to new waterbodies 
through fouling of boat props and trailers.  These plants infest many coastal lakes in 
Oregon. 
Purple Loosestrife (Lythrum salicaria) 
Purple loosestrife is a wetland invader that was imported from Europe in the early 
1800s for its medicinal value and for the beautiful purple spikes of the blooming plant. 
Unsuspecting visitors to an infested wetland often admire the beauty of the marsh when 
purple loosestrife is in bloom, unaware that it has displaced native plants and animals. Its 
vegetative dominance may increase the likelihood of listing additional native species 
under the ESA. Purple loosestrife is still sold as an ornamental in nurseries in some 
states, though 24 states, including Oregon, have listed it as a noxious weed and prohibit 
its sale. It is found in 42 of the contiguous states, and could invade the remaining six. The 
plant is extremely difficult to eradicate although recently a suite of biological control 
agents have proven effective in controlling the plant. Estimated losses are $45 million per 
year in control costs and forage loss (ATTRA, 1997). 
Management Class 3  
Management Class 3 species are established throughout Oregon with impacts but 
with no available or appropriate management techniques. These species warrant further 
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evaluation and research to ascertain the potential control, and to prevent establishment in 
new waterbodies. 
European Green Crab (Carcinus maenas) 
The green crab feeds on clams, oysters, mussels and smaller crabs, including young 
Dungeness crabs. Native to the Atlantic coasts of Europe and northern Africa, the crab 
occupies protected rocky shores, sandflats and tidal marshes. The green crab has invaded 
both coasts of the United States. It has spread from San Francisco Bay north to 
Vancouver Island, including Oregon. Clam and native shore crab populations in 
California have dropped significantly since the 1993 arrival of green crabs (SeaGrant, 
1998). Laboratory studies show that green crab prey on Dungeness crab of equal or 
smaller size. 
Nonindigenous fish (rainbow, brook, and brown trout (Oncorhynchus mykiss, 
Salvelinus fontinalis, & Salmo trutta)), American shad (Alosa sapidissima), common 
carp (Cyprinus carpio), bass (Micropterus sp.), walleye (Stizostedion vitreum), and 
other warmwater species) amphibians (bullfrogs (Rana catesbeiana)), and other 
vertebrates (nutria (Myocastor coypus)). 
These species have been introduced, intentionally and unintentionally, into Oregon 
and are well established in some areas. Warmwater fish and bullfrogs have been 
implicated in the decline of native salmonids and amphibians (ODFW, 1999). Stocking of 
nonnative trout in high mountain lakes has also resulted in declines of native amphibian 
species. Impacts of introduced fishes on native fish species include predation, 
introduction of diseases and parasites, competition for food and space, and hybridization. 
Some species, e.g. largemouth bass and rainbow trout, are the basis of popular fisheries 
that provide recreational benefit to many Oregonians. In addition, recreational angling 
can provide substantial economic benefits to local economies. While these species have 
established populations, there are areas of the state where they do not occur, and 
management should be directed at limiting their spread. 
Whirling Disease (Myxobolus cerebralis)  
Whirling disease is a protozoan parasite that affects the nervous system of salmonids. 
This parasite has a two-host life cycle: salmonids and a common aquatic worm. A free-
swimming stage enters young trout and attacks the cartilage, eventually crippling the fish. 
The whirling disease parasite was first introduced to the United States from Europe in the 
1950s, probably in infected trout. The disease spread as these infected trout were 
distributed among hatcheries or were stocked in open waters. The disease now occurs in 
the wild in 11 states. Whirling disease is a major problem in some western states, and has 
decimated trout populations. The rainbow trout population in the Madison River (MT) 
has declined by 90% since the introduction of whirling disease. Damage has been 
primarily to wild rainbow trout, although other salmonid species can also become 
infected (The Whirling Disease Foundation 1998). Whirling disease exists in several 
watersheds in Oregon. 
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Management Class 4 
Management Class 4 species are currently considered to have a low potential to 
invade and establish in Oregon because of phyiological or dispersal limits. These species 
warrant further research to evaluate their invasive potential. 
Water chestnut (Trapa natans) 
While established in the northeastern United States since the late 1800’s, the range of 
water chestnut continues to advance into New England and the Mid-Atlantic States. The 
water chestnut is a robust floating aquatic plant that re-establishes each year from 
dangerously sharp-spined nuts. One acre of water chestnut can produce enough seeds to 
cover 100 acres the following year. With four, hard half-inch spines that are sharp enough 
to penetrate shoe leather and large enough to keep people off beaches, these seeds are 
major hazards to water contact recreation. Additionally, water chestnut can wipe out 
native bay grasses from some areas, prevent nearly all water use where it occurs, create 
breeding grounds for mosquitoes, and provide only marginal habitat to native fish and 
birds (Vermont Agency of Natural Resources, 1998). Water chestnut has not been found 
in Oregon. 
Water Hyacinth (Eichornia crassipes) 
Water hyacinth is present in California and in several southern states.  Its presence 
has caused massive problems with navigation, water based recreation, canal systems, and 
pumping stations as it can completely cover lakes with floating mats that become 
dislodged and stuck in water intakes. 
Although the risk of water hyacinth overwintering in Oregon is considered small due 
to cold winter air temperatures, its presence in California and its continued use in aquatic 
gardens in Oregon pose a threat that it will adapt to colder temperatures, or become 
established in a thermal refugia in Oregon. Water hyacinth is often found in the Columbia 
River sloughs near Longview; the source of these plants is unknown. Natural 
reproduction is possible, as recently, a robust stand of water hyacinth was found in a 
cooling-water pond in Vancouver, Washington, which raises concern about its 
invasiveness. 
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Federal and Regional Authorities and Activities 
Federal 
No single federal agency has clear authority over all aspects of ANS management, 
but many agencies have programs and responsibilities that address aspects of the 
problem, such as importation, interstate transport, exclusion, control, and eradication. 
Federal activities on ANS management are coordinated through the National Aquatic 
Nuisance Species Task Force. In February 1999, President Clinton signed Executive 
Order 13112, which requires all federal agencies to collaborate in developing a national 
invasive species management plan that will include terrestrial and aquatic species.  A 
brief description of the President's Executive Order, the Nonindigenous Aquatic Nuisance 
Prevention and Control Act, and the National Invasive Species Act (NISA) is provided 
below. Detailed information on NISA, E.O. 13112, and other federal programs are 
provided in Appendix C, D, and E.  
Executive Order 13112 
President Clinton signed Executive Order 13112 on Invasive Species (64 Fed. Reg. 
6183, Feb. 8, 1999), on February 3, 1999. The Executive Order seeks to prevent the 
introduction of invasive species, provide for their control, and minimize their impacts 
through better coordination of federal agency efforts under a National Invasive Species 
Management Plan to be developed by an interagency Invasive Species Council. The 
Order directs all federal agencies to address invasive species concerns as well as refrain 
from actions likely to increase invasive species problems. A draft version of the National 
Management Plan was produced on October 2, 2000. 
Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 (NANPCA; 
Title I of P. No.101-646, 16 U.S.C. 4701 et seq.) 
This Act established a federal program to prevent the introduction of, and to control 
the spread of, introduced aquatic nuisance species and the brown tree snake. 
The U.S. Fish and Wildlife Service, the U.S. Coast Guard, the Environmental 
Protection Agency, the Army Corps of Engineers, and the National Oceanic and 
Atmospheric Administration share responsibilities for the implementing this effort.  They 
act cooperatively as members of an Aquatic Nuisance Species Task Force to develop a 
program for protection, monitoring, control, and research. The Task Force conducts 
studies and reports to Congress: 
• to identify areas where ballast water exchange does not pose an 
environmental threat;  
• to assess whether aquatic nuisance species threaten the ecological 
characteristics and economic uses of U.S. waters other than the Great 
Lakes;  
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• to determine the need for controls on vessels entering U.S. waters 
other than the Great Lakes; and 
•  to identify and evaluate approaches for reducing the risk of adverse 
consequences associated with intentional introduction of aquatic 
organisms. 
Under NANPCA, state governors are authorized to submit comprehensive 
management plans to the Task Force for approval that identify areas or activities for 
which technical and financial assistance is needed.  
Grants are authorized to states for implementing approved management plans, with a 
maximum federal share of 75% of the cost of each comprehensive management plan. 
National Invasive Species Act (NISA; P. No.104-332) 
 In 1996, NISA amended NANPCA to mandate regulations to prevent the 
introduction and spread of aquatic nuisance species into the Great Lakes through ballast 
water and other vessel operations. 
This Act required a U.S. Coast Guard study and report to the Congress on the 
effectiveness of existing shoreside ballast water facilities used by crude oil tankers in the 
coastwise trade off Maska as well as studies of Lake Champlain, the Chesapeake Bay, 
San Francisco Bay, Honolulu Harbor, the Columbia River system, other estuaries of 
national significance, and other waters. 
It authorized funding for research on aquatic nuisance species prevention and control 
in the Chesapeake Bay, the Gulf of Mexico, the Pacific Coast, the Atlantic Coast, and the 
San Francisco Bay-Delta Estuary. 
In addition, NISA required a ballast water management program to demonstrate 
technologies and practices to prevent aquatic nonindigenous species from being 
introduced into and spread through ballast water in U.S. waters. It modified: (1) the 
composition and research priorities of the Aquatic Nuisance Species Task Force; and (2) 
zebra mussel demonstration program requirements. 
Regional 
Columbia River Aquatic Nuisance Species Initiative  
The Columbia River Aquatic Nuisance Species Initiative (CRANSI) was formed to 
address the issues of nonindigenous species in the Columbia River. CRANSI is a joint 
effort of the Ports of Portland and Astoria, and Senator Ron Wyden. CRANSI was 
formed in recognition of the need for a comprehensive approach to nonindigenous 
species in the lower Columbia River and an examination of how shipping traffic could 
transport nonindigenous species throughout the Columbia River Basin. 
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Oregon and Washington Sea Grant 
Oregon and Washington have set up the Marine Invasive Species Team (MIST). 
MIST is a collaborative, region-wide effort to provide natural resource managers, 
industry, local government, and the public with access to the broadest possible pool of 
university research and expertise on this subject. The project has produced educational 
materials including “Aquatic Invasive Species (Guide to the Least Wanted in the PNW)”. 
MIST is also producing an educational video on mitten crab, which will be released in 
early 2001. 
Pacific Ballast Water Group  
The Pacific Ballast Water Group (PBWG) was formed by representatives from the 
shipping industry, state and federal agencies, environmental organizations, and others 
who recognized the need for a cooperative and coordinated regional approach to ballast 
water management for prevention of invasive species introduction on the West Coast.  
The discharge of ballast water is a major pathway for the transfer of potentially harmful 
aquatic organisms and pathogens around the world. The PBWG meets regularly and is 
currently addressing ballast water discharge standards development and 
interjurisdictional issues related to ballast water management on the West Coast. 
Pacific States Marine Fisheries Commission/Bonneville Power Administration 
Aquatic Nuisance Species Program for the Columbia River Basin 
In 1999, the Bonneville Power Administration (BPA), recognizing the potential 
impact to its operations, funded the Pacific States Marine Fisheries Commission 
(PSMFC) to carry out an ANS prevention program for the Columbia River Basin (CRB). 
Zebra mussels pose a serious economic and ecological threat to the CRB’s multiple uses, 
such as agricultural, navigation, boating, fishing, industrial, and hydroelectric operations. 
The program also addresses mitten crabs, which have caused problems in the San 
Francisco Bay Delta.  
One of the goals of this regional program is to develop an ANS plan for the 
Columbia River Basin. Other actions undertaken in collaboration with PSU’s Center for 
Lakes and Reservoirs (CLR) include ANS outreach and inspection in Oregon, 
Washington, Idaho, and Wyoming, and mitten crab outreach in the lower Columbia 
River. 
The Western Regional Panel 
The Western Regional Panel (WRP) on Aquatic Nuisance Species was formed under 
a provision in NISA. The initial, organizational meeting of the WRP was held at Portland 
State University in 1997. The WRP was formed to help limit the introduction, spread, and 
impacts of aquatic nuisance species into western North America. This panel includes 
representatives from Federal, State and local agencies and from private environmental 
and commercial interests.  
The purposes of the WRP, as described in NISA are to: 
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• Identify Western Region priorities for responding to aquatic nuisance 
species; 
• make recommendations to the Task Force regarding an education, 
monitoring (including inspection), prevention, and control program to 
prevent the spread of the zebra mussel west of the l00th Meridian; 
• coordinate, where possible, other aquatic nuisance species program 
activities in the West not conducted pursuant to the Act; 
• develop an emergency response strategy for Federal, State, and local 
entities for stemming new invasions of aquatic nuisance species in the 
region; 
• provide advice to public and private individuals and entities 
concerning methods of preventing and controlling aquatic nuisance 
species infestations; and 
• submit an annual report to the Task Force describing activities within 
the western region related to aquatic nuisance species prevention, 
research and control. 
Western Governors Association 
The Western Governors’ Association (WGA) is developing a new program to 
address undesirable nonindigenous aquatic and terrestrial species in the West because of 
the significant economic and ecological harm they cause.  On June 30, 1998, the Western 
Governors passed Resolution 98-018, Undesirable Aquatic and Terrestrial Species, to 
develop and coordinate Western strategies and to support management actions to control 
and prevent the spread and introduction of undesirable species; to support the use of 
Integrated Pest Management concepts; to encourage broad-based partnerships; and to 
urge adequate support for the U.S. Department of Agriculture - Animal and Plant Health 
Inspection Service.  WGA has formed a working group of state and federal agencies, 
industry, non-governmental organizations and academia to develop Western strategies to 
limit the spread of these species. The invasive species coordinator position in the WGA is 
not currently funded. 
U.S. Army Corps of Engineers, Columbia River Basin, Northwestern Division 
(Portland, Seattle and Walla Walla Districts): 
The U.S. Army Corps of Engineers holds quarterly meetings in their North Pacific 
Division office. These meetings act as a coordination forum for state and federal 
agencies, tribes (Columbia River Intertribal Fish Commission), and other interested 
parties in the Columbia River Basin. Additionally, the Corps has erected zebra mussel 
signs at Columbia Basin hydroelectric projects access points at its lower Columbia River 
and lower Snake River dams, and at Willamette Valley projects. 
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U.S. Fish and Wildlife Service  
The U.S. Fish and Wildlife Service is the federal agency that provides federal 
funding for implementation of state and regional ANS management plans which have 
been approved by the ANS Task Force. 
One of the major USFWS efforts on ANS is the 100th Meridian Initiative. The goals 
of this Initiative are to 1) prevent the spread of zebra mussels and other ANS in the 100th 
meridian jurisdictions and west and 2) monitor and control zebra mussels and other ANS 
if detected in these areas. These goals will be attained through the implementation of the 
following six components: 1) information and education, 2) voluntary boat inspections 
and boater surveys, 3) involvement of those who haul boats for commercial purposes, 4) 
monitoring, 5) rapid response, and 6) evaluation. 
This Initiative represents the first large-scale concerted effort, working with Federal, 
State, Provincial and Tribal entities, potentially affected industries, and other interested 
parties to begin addressing the pathway to prevent the spread of zebra mussels. The 
success of this Initiative depends on the commitment of these groups to combat the 
spread of this destructive invader. 
The USFWS has also implemented a mitten crab management effort and is currently 
developing a mitten crab management plan in cooperation with the ANS Task Force. The 
plan includes public outreach, detection, and prevention. The PSU Center for Lakes and 
Reservoirs is currently implementing the plan in the Lower Columbia River. 
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Current Oregon ANS Authorities 
In Oregon, many state agencies have authority over and regulatory roles in managing 
natural resources. While many agencies have some authority to regulate ANS, no 
centralized authority or management structure exists to coordinate ANS activities in 
Oregon.  This section describes the existing authorities related to ANS that various state 
agencies have for managing ANS. 
Oregon Plan for Salmon and Watersheds 
The Oregon Plan (ORS 541.405 to 541.415) 
Oregon's conservation plan is designed to restore salmon and steelhead to a level at 
which they can once again be a part of people's lives. While the Plan focuses on the needs 
of salmon, it will conserve and restore crucial elements of natural systems that support 
fish, wildlife and people. A recognized gap in the Oregon Plan is its failure to address the 
negative impacts that nonindigenous aquatic species have on salmon and habitat. 
The Oregon Plan has three basic principles: 
• Restoration of salmon must address natural and cultural systems.  
• Salmon require complex and interconnected habitats that are created, 
altered and maintained by natural physical processes.  
• Life history diversity, genetic diversity, and metapopulation 
organization (patterns of populations) are ways salmon adapt to their 
complex and interconnected habitats. 
The Oregon Plan emphasizes the importance of local participation in restoration of 
salmon and the watersheds crucial to sustainable populations. Local watershed councils 
develop and implement action plans that guide restoration and management of 
watersheds. Effective implementation of this ANS Management Plan requires 
participation of local watershed councils.  Still, many ANS management activities and the 
prevention of introductions can best be accomplished at scales larger than the watershed.  
Therefore, coordination among watersheds within Oregon, and among states at a regional 
scale is also important. 
Oregon Watershed Enhancement Board 
Oregon Watershed Enhancement Board (ORS 541.351 to 541.403) 
The Oregon Watershed Enhancement Board is a new, independent state agency with 
cabinet status that is integrally tied to the implementation of the Oregon Plan. OWEB 
receives and administers grants in the Parks and Natural Resources Fund for the 
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restoration and protection of native salmonid populations, watersheds, fish and wildlife 
habitat and water quality.  
Center for Lakes and Reservoirs  
2001 Legislative Session: House Bill 2198 
The purpose of the Center for Lakes and Reservoirs is to assist state and federal 
agencies in researching and mitigating nonindigenous invasive aquatic species in this 
state and to work with communities in developing effective management of lakes and 
reservoirs. 
2001 Legislative Session: Senate Bill 895 
The Center for Lakes and Reservoirs may provide staff and coordination assistance 
to a ballast water task force created to study and recommend appropriate changes and 
additions to the Oregon ballast water management program. 
Department of Agriculture  
Department of Agriculture (ORS 561, 570, 571)  
Various parts of these chapters give the Department of Agriculture the authority to 
implement quarantines, eradication/control projects, weed control districts and control 
area orders.  ANS currently addressed by ODA are detailed in Appendix B. The Oregon 
Department of Agriculture’s authorities are best summarized in ORS 570.305 and ORS 
570.505: 
Department officials to prevent introduction of pests and diseases.   
The Director of Agriculture, and the chief of the division of plant industry, are 
authorized and directed to use such methods as may be necessary to prevent the 
introduction into the state of dangerous insect pests and plant diseases, and to apply 
methods necessary to prevent the spread, and to establish control and accomplish the 
eradication of such pest and diseases, which may seriously endanger agricultural and 
horticultural interests of the state, which may be established or may be introduced, 
whenever in their opinion such control or eradication is possible and practicable. 
Necessity of eradication of weeds; cooperation in control and eradication.   
Noxious weeds have become so thoroughly established and are spreading so rapidly 
on state, county and federally owned lands, as well as on property in individual 
ownership and in transition to county ownership through tax delinquency, that they 
hereby are declared a menace to the public welfare.  While it is recognized that complete 
eradication may not be practicable, it hereby is established that steps leading to 
eradication and control are necessary and that responsibility rests not only on the 
individual landowner and operator but also on the county, state and federal government, 
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and that the county, state and federal government should cooperate with individual 
owners in the control and eradication of noxious weed pests.  
State Weed Strategy 
The legislature required the ODA to develop a strategy for addressing weed 
problems in Oregon. This ANS Plan is being developed in conjunction with the State 
Weed Strategy. 
Invasive Species Council Legislation (HB 2181) 
This legislation creates an Invasive Species Council (ISC) to coordinate and foster 
cooperation between existing programs dealing with invasive species, and help fill the 
gaps between programs. The council consists of 12 members and will; appoint a State 
Invasive Species Coordinator, establish advisory and technical committees, create and 
maintain means of communicating sightings of invasive species, produce educational 
materials, solicit proposals and review applications for grants to further projects 
providing education about invasive species, and provide grants or loans for the 
eradication of new invasions. The ISC addresses terrestrial and aquatic species. 
Department of Environmental Quality 
Biological Criteria (OAR 340-041-0027)  
Waters of the state shall be of sufficient quality to support aquatic species without 
detrimental changes in the resident biological communities.  
Water Quality Standards Not to be Exceeded (OAR 340-041-0205)  
The development of fungi or other growths having a deleterious effect on stream 
bottoms, fish or other aquatic life, or which are injurious to health, recreation, or industry 
shall not be allowed  
Weeds or Algae. Documented reports of an abundance of invasive, nonnative 
macrophytes (those listed on the “A” or “B” Noxious Weed List maintained by the 
Department of Agriculture) that dominate the lake assemblage of plants and significantly 
reduces the surface area available for lake usage, or documented evidence that algae is 
causing other standard exceedences (e.g. pH or dissolved oxygen) or impairing a 
beneficial use. 
Ballast Water Management Program (SB 895) 
Prohibits discharge of ballast water from certain vessels in waters of state, and 
provides exceptions. Requires vessels to report ballast water management information to 
the Department of Environmental Quality at least 24 hours prior to entering waters of the 
state. Directs the Director of Department of Environmental Quality to establish a task 
force within 60 days after the effective date of the Act to study and recommend to the 
Legislative Assembly methods and improvements to ballast water management. 
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Department of Fish and Wildlife 
Wildlife Integrity Rules (OAR 635-056) 
The Wildlife Integrity administrative rules govern the importation, possession, sale 
and transport of nonnative wildlife.  The purpose of these rules is to regulate nonnative 
species to protect native wildlife while allowing flexibility for private ownership of 
nonnative species having no potential to be harmful to native species. 
In these rules, nonnative wildlife species are classified into one of three groups: 
Prohibited, Controlled, or Noncontrolled, depending on their potential to harm native 
wildlife. Aquatic species addressed by the Wildlife Integrity Rules are detailed in 
Appendix B. The rules also allow the Director to appoint a Wildlife Integrity Review 
Panel to assist the Department in the species classification process.  Panel members are 
responsible for recommending classification of species or groups of species.  These 
recommendations are then brought before the Commission for final consideration. 
Fish Policies 
ODFW has regulated the introduction, transport, and stocking of fishes through its 
administrative rule authority for many years. In addition, ODFW is bound by rules that 
regulate its decisions regarding the movement of fishes to new areas. The framework of 
protective rules is intended to restrict unauthorized establishment of any fishes, whether 
native, nonnative, hatchery, or wild. Transport permits are the primary basis for 
regulation of the movement of live fish and avoidance of stocking in areas where they 
may be detrimental. Permits are required to transport, hold, or release live fish. The basis 
for approval or disapproval of transport permits is in other rules that prescribe 
management safeguards for native fishes (such as the Wild Fish Management Policy). 
Rules that apply to the introduction of new species include the following: 
Fish Management Goals (OAR 635-007-0510) 
The overriding goal of fish management is to prevent the serious depletion of any 
indigenous fish species through the protection of native ecological communities, the 
conservation of genetic resources, and control of consumptive uses such that fish 
production is sustainable over the long term. 
Operating Principles for Natural Production Management (OAR 635-007-0523) 
Competition, predation and disease: Introductions of fishes of the same or different 
species as those already present may seriously reduce natural production through 
competition for food and space or through predation. Introduction of disease may also 
reduce natural production. The Department shall oppose any actions that allow 
competition, predation, or disease to prevent meeting natural production objectives of 
management plans. 
